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Introduction
Researches have shown that habitual participation in physical activity (PA) decreases the risk of chronic diseases and conditions including Type II diabetes, cardiovascular diseases, certain types of cancer and obesity [1, 2] . It has also been documented that physical activity helps in building and maintaining healthy bone and muscle and is effective in reducing feelings of depression [2, 3] . The current guidelines by World Health Organization (WHO) recommend that adults aged 18-64 should perform nothing less than 150 minutes of moderate-intensity aerobic physical activity in a week or a minimum of 75 minutes of vigorous-intensity physical activity per week to achieve these health benefits [4] .
However, despite these health-enhancing benefits, many studies providing cross-sectional and longitudinal evidence regarding patterns of physical activity have reported that university students are not sufficiently active enough to experience all the potential benefits of physical activity [5] [6] [7] [8] [9] . In addition, there is evidence that a larger proportion of students moving to the university engage in low levels of physical activity, with about one-third of those who were previously active, becoming inactive or less active during this transition [10] . However, the decision to engage in an active lifestyle is influenced by various factors such as personal, social and environmental factors [2] . Until very recently, researches on physical activity behaviour has focused mainly on identifying individual determinants [11] and has undermined the impact of the social and physical environment on physical activity behaviour [12] . This approach has been criticised because it places too much emphasis on the individual and does not examine the environment within which the health behaviour occurs [11, 13] . An all-inclusive focus on the factors that determine health behaviour is in tandem with a socio-ecological perspective of human behaviour which suggests the interdependence between people, their behaviour, and their social and physical environment [13] .
Social-ecological models provide an overarching framework for understanding the impediments and enablers to physical activity behaviour as it not only focuses on individual characteristics but also considers the social and physical environment context which can include family, friends, neighbourhood associates, formal and informal organizations, design of urban environment and facilities which promote or prevent physical activity [11, 12] . Thus, a socialecological approach to understanding the influences on physical activity allows researchers to identify vast opportunities to foster the adoption and maintenance of health-enhancing physical activity behaviour, rather than having a traditional isolated focus on intrapersonal factors [12] . Till date, however, there is a lack of published studies which examined the determinants of physical activity participation using the socio-ecological model among Nigerian university students. Hence, the purpose of this study was to investigate the determinants of physical activity practice using the socio-ecological model among a sample of Nigerian university students.
Methods
Study design and setting: The study was a cross-sectional survey, conducted among first-year students of the University of Uyo in Nigeria.
Sample selection and data collection procedures: Sample size was calculated using the two-proportion formula by Lemeshow et al. [14] , taking into consideration non-response and eligibility of respondents. Multistage random sampling was then used to select the respondents for the study. For the first stage of sampling, two faculties (Arts and Social sciences) were randomly selected from the 12 faculties in the university using a computer generated table of random numbers. Thereafter, the students list from the two randomly selected faculties was obtained and 386 first year undergraduate students were selected by stratified (by departments) random sampling proportionate to size using a computer generated table of random numbers. 
Study variables and instruments:
The dependent variable was the measurement of physical activity. Whilst, the independent variables were according to the socio-ecological model by Stokols [13] . The variables were categorised into individual, social environment, physical environment and policy level factors. The Page number not for citation purposes 3 self-administered questionnaire consisted of sections related to these variables.
Physical activity: Physical activity behaviour was assessed using the English version of the short self-administered International Physical Activity Questionnaire (IPAQ) (available at http://www.ipaq.ki.se/scoring.pdf) [15] . This short version of IPAQ was developed solely for use among youths and middle-aged adults.
It has an acceptable test-retest reliability and criterion validity [16] .
The instrument enquires about the number of days, hours and minutes on which the participants performed vigorous physical activity, moderate physical activity (not inclusive of walking) and walking during the previous seven days, from the day of the survey.
Activity pattern can be obtained by treating these three activity categories individually. In addition, the total amount of physical activity performed in a week can be estimated by multiplying each activity category by their estimated intensity in METs and then summing the values obtained for the three categories together [15] .
A MET represents the amount of oxygen consumed at rest (while sitting quietly at rest). It is equal to 3.5 ml O2/kg/min or≈ 250 mL/min of oxygen consumed and this is the average value for a standard 70kg person [17] . In this study, the MET intensities used to score IPAQ were eight METs for vigorous, four METs for moderate, and 3.3 METs for walking [15] . 
Psychosocial variables:
Psychosocial variables consisted of selfefficacy for PA, knowledge, attitude, and perceived barriers. Selfefficacy for PA was measured using the self-efficacy scale developed by Sallis [18] . This tool assesses confidence in one's ability to be physically active under all circumstances. Responses were scored on a 5-point Likert scale ranging from "strongly disagree"to "strongly agree". An example item was, "I stick to my physical activity program even when I have excessive demands at school".
Continuous scores for self-efficacy were then categorized into two groups (low and high self-efficacy) based on a criteria provided by Leslie et al. [19] . Respondents whose average score was less than or equal to three were regarded as having low self-efficacy while those whose average score was greater than three were regarded as having high self-efficacy regarding physical activity. Knowledge was assessed using the knowledge scale developed by Ward [20] which was based on the guidelines by the American College of Sports Medicine (ACSM). The questionnaire consisted of 10 truefalse statements. Responses were scored by allocating one-point to correct answer and zero for wrong answer. An example item was, "Depression and anxiety can be increased by physical activity".
Attitude regarding physical activity was measured using the attitude scale developed by Motl et al. [21] . Responses were scored on a 5-point Likert scale ranging from "strongly disagree" to "strongly agree". An example item was, "If I am physically active on most days, it would make me better in sports, dance and other activities".
Continuous attitude scores were used for data analysis. Higher scores implied more positive attitude towards physical activity.
Perceived barriers was assessed using the barrier subscale of the Exercise Benefits/Barriers Scale (EBBS) questionnaire by Sechrist et al [22] . The tool is used to determine individuals' perceptions regarding the benefits of and barriers to participating in exercise.
Responses were scored on a 4-point Likert scale ranging from
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An example item was, "Exercise takes too much of my time".
Continuous perceived barrier scores were used for data analysis.
Higher scores were indicative of higher perceived barriers towards physical activity. Leslie et al. [19] such that respondents whose average score was less than or equal to two were regarded as having low family or friends' social support while those whose average score was greater than two were regarded as having high family or friends' social support regarding physical activity. Relatives (father's, mother's and sibling(s)) PA practice was measured using a single item measure developed by Graham et al. [24] . Participants were asked if their father, mother and sibling(s) are physically active in their free time.
Social environment level factors:
Physical environment level factors: There were four items in this section: availability of school facilities for indoor recreation, availability of school facilities for outdoor recreation, perceived safety and enjoyable scenery. Availability of school facilities for indoor and outdoor recreation was measured using a single item measure developed by Graham et al. [24] . Participants were asked if there were school facilities for indoor and outdoor recreation.
Perceived safety was measured using a single item measure developed by Paxton et al. [25] . Participants were asked if they perceived that the school was safe for physical activity such as walking, jogging or riding a bike. Enjoyable scenery was measured using a single item measure developed by Brownson et al. [26] .
Participants were asked if they perceived that the school had an enjoyable scenery.
Policy level factors:
Perception on physical education classes and provision of time for physical activity was measured using a single item measure developed by Brownson et al. [26] . Participants were asked if they were mandated to take physical education classes and if the school provided time for physical activity. 
Results
A total of three hundred and forty two respondents completed the survey. The response rate was 88.6%. Of these, 51.8% were males while 48.2% were females. The mean age was 20.67 (S.D ± 3.213).
Respondents who were less than 21 years of age constituted 57.3%
of the total respondents. The Ibibio ethnic group predominated (70.2%) and almost all the respondents (98%) were single (Table   1 ). 
Discussion
Being physically active especially during the university period is essential to ensure good mental and physical health later on in life [2] . This study noted that participation in sufficient levels of physical activity among first year undergraduate university students was very high (93.6%). The prevalence noted in this study is slightly higher than that reported by Awotidebe et al. [27] which was 89.4%. A study by Sreeramareddy et al. [28] however noted a much lower prevalence of sufficient levels of physical activity, i.e. only 51.1%.
The difference in physical activity observed in this study when compared to that of Awotidebe et al. [27] and Sreeramareddy et al.
[28] may be attributed to the nature of the questionnaire which was self-report. This method of assessment of PA presents a risk of overestimating the physical activity levels of the respondents [27] .
Application of the socio-ecological model to determine the factors associated with physical activity could assist in the development of an intervention design which seeks to include a more holistic program to improve physical activity participation among young adults. In the individual level, interestingly, this study found that the physical activity pattern between males and females was similar.
This is contrary to the findings of numerous researches which have reported that males tend to be more physically active than females [1, 28, 29] . This could be attributed to the changes in social norms regarding physical activity and traditional gender roles where it is now becoming more acceptable for women to participate in physical activity [1] . It could also be due to the presence of rigorous academic activities within the university which are demanding for both males and females. Ethnicity was associated with sufficient PA with those belonging to the Ibibio ethnic group being more likely to be physically active compared to others (which comprised of Hausa, Yoruba, Efik and Igbo). Similar to these findings, a study by Adegoke et al. [29] observed that undergraduate students of the
University of Ibadan in Nigeria who belonged to Hausa ethnic group
were less likely to be moderately physically active compared to those that belonged to other ethnic groups (Ibo, Yoruba and Others). Researches aimed at understanding the differences in physical activity among different ethnic and racial groups have identified socioeconomic status and poor living conditions as being partly responsible for the lack of physical activity among different ethnic groups [1] . However, the present study did not investigate the socio-economic status of the respondents. Thus, it is difficult to conclude that the socio-economic status of the respondents played a part in the observed ethnic differences in the present study.
Therefore, future research in a broader population is required to fully investigate the influence of ethnicity on physical activity behaviours among Nigerian university students.
Concerning BMI, the present study found that BMI was significantly associated with sufficient PA. Respondents who had a normal BMI were more likely to be physically active compared to their underweight counterparts. This is in line with the findings of previous researches which reported a significant association between physical activity and body mass index [2, [29] [30] [31] . One could postulate that physically activity helps in the maintenance of a healthy weight among the students. Furthermore, underweight students may be less involved in sports as a result of their poor energy levels and/or a greater disposition to fatigue [30] . Selfefficacy was also significantly associated with the physical activity levels of respondents in this study. It was observed that respondents who had high self-efficacy were more likely to be physically active compared to those with low self-efficacy. Previous descriptive studies have also reported a significant direct association between physical activity and self-efficacy [32, 33] . Awotidebe et al.
[27] observed that high self-efficacy was associated with sufficient PA such that respondents with high self-efficacy were twice more likely to be sufficiently physically active. Yan et al. [34] also reported that there was a significant association between selfefficacy and meeting physical activity recommendations among
Chinese international college students. Self-efficacy is a personal attribute which increases self-esteem and confidence in one's ability to task up challenges that may improve healthy lifestyle. However, it was observed that a greater percentage of respondents in this study had a low self-efficacy. It is recommended that the students be given access to information on healthy behaviour which may in turn enhance their confidence in being regularly active in the face of salient barriers.
In the social environment factor level, only perception of sibling(s)
PA was significantly related to sufficient PA. Those who perceived that their sibling(s) were physically active, were more likely to be physically active themselves. Similarly, studies by Martín-Matillas et al. [35] found that having an older brother who was currently active significantly increased the probability of being an active adolescent male. He further stated that the probability of being an active adolescent female increased significantly with having an older sister or an older brother who was currently active. In the physical environment factor level, availability of school facilities for indoor
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[28] which found that students who perceived that there were ´some´ or ´many´ physical facilities for PA were likely to have done physical activity at sufficient levels. In addition to having facilities for PA, the general condition of the available facilities is also important for a decision to indulge in PA. Hence, future studies should also take into account the attractiveness, convenience and barriers to the use of exercise facilities.
Multiple logistic regression showed that the independent predictors of PA among respondents in this study were ethnicity and body mass index. This finding is in agreement with that of Adegoke et al.
[29] and Khalaf et al. [30] . 
Conclusion
This study shows that majority of surveyed Nigerian undergraduate students engage in physical activity at sufficient levels. The study also identified factors associated with physical activity using the socio-ecological model. This would be useful in the development of interventions which take into account the multi-level influences on physical activity participation among university students. It is therefore recommended that emphasis be given to implementing interventions aimed at sustaining sufficient levels of physical activity among students.
What is known about this topic
 Physical activity participation declines as students'
transition from high school into the university;
 To the knowledge of the authors, no published study has examined physical activity participation among undergraduate students of University of Uyo, Nigeria, using the socio-ecological model.
What this study adds
 This study provides descriptive data on the prevalence of physical activity among undergraduate students of the University of Uyo, Nigeria;
 The study also identifies factors that have a significant influence on physical activity participation among University students.
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